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Abstract
Forms of body decoration exist in all human cultures. However, in Western societies,
women are more likely to engage in appearance modification, especially through the use of
facial cosmetics. How effective are cosmetics at altering attractiveness? Previous research
has hinted that the effect is not large, especially when compared to the variation in attrac-
tiveness observed between individuals due to differences in identity. In order to build a fuller
understanding of how cosmetics and identity affect attractiveness, here we examine how
professionally-applied cosmetics alter attractiveness and compare this effect with the varia-
tion in attractiveness observed between individuals. In Study 1, 33 YouTube models were
rated for attractiveness before and after the application of professionally-applied cosmetics.
Cosmetics explained a larger proportion of the variation in attractiveness compared with
previous studies, but this effect remained smaller than variation caused by differences in
attractiveness between individuals. Study 2 replicated the results of the first study with a
sample of 45 supermodels, with the aim of examining the effect of cosmetics in a sample of
faces with low variation in attractiveness between individuals. While the effect size of cos-
metics was generally large, between-person variability due to identity remained larger.
Both studies also found interactions between cosmetics and identity–more attractive mod-
els received smaller increases when cosmetics were worn. Overall, we show that profes-
sionally-applied cosmetics produce a larger effect than self-applied cosmetics, an
important theoretical consideration for the field. However, the effect of individual differences
in facial appearance is ultimately more important in perceptions of attractiveness.
Introduction
Modification of the body with dyes, paints, and other pigments is among the most universal of
human behaviours, present in all cultures [1–3]. However, in Western society, women perform
the majority of self-adornment [4], and perhaps the most prevalent behaviour of this kind is
PLOS ONE | DOI:10.1371/journal.pone.0164218 October 11, 2016 1 / 17
a11111
OPENACCESS
Citation: Jones AL, Kramer RSS (2016) Facial
Cosmetics and Attractiveness: Comparing the
Effect Sizes of Professionally-Applied Cosmetics
and Identity. PLoS ONE 11(10): e0164218.
doi:10.1371/journal.pone.0164218
Editor: Katsumi Watanabe, Tokyo Daigaku, JAPAN
Received: April 19, 2016
Accepted: September 21, 2016
Published: October 11, 2016
Copyright: © 2016 Jones, Kramer. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.
Data Availability Statement: All relevant data are
within the paper and its Supporting Information
files.
Funding: The authors received no specific funding
for this work.
Competing Interests: The authors have declared
that no competing interests exist.
the use of facial cosmetics. This behaviour is served by the global cosmetics industry which is
worth billions of pounds [5].
Women report using cosmetics for a variety of reasons, ranging from anxiety about facial
appearance, conformity to social norms, and public self-consciousness [6–8], through to
appearing more sociable and assertive to others [6]. Cosmetics are effective at improving social
perceptions that the wearer may wish to modulate, with individuals appearing to be healthier
and earning more [9], displaying greater competence, likeability and trustworthiness [10], as
well as appearing more prestigious and dominant [11]. Cosmetics also influence the behaviour
of others, especiallymen, who tip higher amounts and with greater frequency to waitresses
wearing cosmetics [12], and are more likely to approach wearers in the environment [13]. It is
likely that the effect of cosmetics on social perceptions is brought about by the increase in
attractiveness it confers to faces, which is now a well documented effect [10,14–17]. Research
has documented cosmetics function by altering sex-typical colouration in faces such as facial
contrast [18–21], by increasing the homogeneity of facial skin [22,23], or by affecting colour
cues to traits such as health [24] and age [25].
While the effect of cosmetics on perceived attractiveness seems clear [14,17], other research
has revealed it is more nuanced than previously thought. Etcoff and colleagues [10] demon-
strated that attractiveness increased linearly with the amount of cosmetics worn—simply, more
cosmetics equates to appearing more attractive. Of the range of cosmetics that can be worn, the
quantity of cosmetics applied to the eyes and mouth have been shown to be significant predic-
tors of attractiveness [26], with more cosmetics on these features leading to higher ratings of
attractiveness. However, other evidence suggests that the typical amount of cosmetics applied
by a sample of young women is excessive, with observers preferring close to half the actual
amount for optimal attractiveness [16], calling into question the linear relationship between
cosmetics quantity and attractiveness.
One concern of facial attractiveness research is that it does not compare the effects of pre-
dictors of attractiveness (e.g., symmetry, averageness, sex typicality [27]; against other sources
of variation [28]. Recent work has begun to address this by examining the importance of
within-person variation in attractiveness (caused by the presence or absence of makeup, for
example), compared with the between-personvariation in attractiveness simply due to differ-
ences between identities [29]. Specifically, it has been previously shown that the effect of cos-
metics on attractiveness, a source of within-person variation, is very small, explaining just 2%
of the variance in ratings [15]. This is an especially small effect when compared with differences
in attractiveness between individuals, a between-personvariation in attractiveness, which
explained 69% of the variance in judgements. More simply, while facial cosmetics do increase
attractiveness, that contribution is small and does little to change an individual’s attractiveness
standing in the population.
However, the use of cosmetics is an idiosyncratic and extremely varied practice [3], and its
effect on attractiveness is more complex than previously thought. The use of a professional
makeup artist is a common practice in almost all studies examining the effect of cosmetics on
perceptions [9,10,12,17,30,31], and only a few utilise self-applied cosmetics [14,16,26]. An ini-
tial examination of the effect size of cosmetics on attractiveness also had models self-apply
their cosmetics [15]. There are good reasons for using professionally-applied cosmetics, as it
provides a clearer test of how cosmetics alter facial attractiveness. The increased variability in
self-applied cosmetics, due, for example, to differences in application skill or the products used,
couldmake it more difficult to detect an effect of cosmetics on attractiveness, and previous
work has indeed found the effect to be small [15]. This distinction represents a trade-off
between experimental control and ecological validity—the vast majority of women, if any, do
not have a professional makeup artist apply their cosmetics daily, yet the majority of studies
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examining cosmetics and attractiveness draw conclusions based on professionally-applied cos-
metics, which may only indirectly inform as to how cosmetics affect attractiveness in the real
world.
We seek to address important theoretical points regarding how cosmetics influence attrac-
tiveness. How large is the effect size of cosmetics on attractiveness when cosmetics have been
professionally-applied? If cosmetics in psychological experiments are applied with more skill
than is typically achieved, then current knowledge of cosmetics and attractiveness likely over-
states the relationship, given the reliance on professionally-applied cosmetics in the literature.
Moreover, how does the ability of professionally-applied cosmetics compare to previous mea-
sures of the effect of cosmetics on attractiveness? In the following study, we examine the effect
size of cosmetics on attractiveness in two sets of faces that have had cosmetics applied profes-
sionally, with the prediction that the effect will be substantially larger than the previous assess-
ment that considered self-applied cosmetics [15]. In addition, by using a similar design to
previous research, we can draw direct comparisons with current knowledge of how cosmetics
and identity affect attractiveness.
A separate but related question regarding cosmetics concerns how it affects faces of different
levels of attractiveness. Many studies in the literature on cosmetics and social perceptions have
usedmodels recruited from university or college [14,15,20]. How do cosmetics affect faces of a
different population, specifically faces considered to be very attractive? Previous research
found no interaction between cosmetics and identity [15], suggesting cosmetics affect each
face’s attractiveness similarly. However, the models used were of a university-aged sample of
population-typical attractiveness levels. The present studies, particularly Study 2, examine the
effect cosmetics have on perceived attractiveness in a sample of women typically considered to
be very attractive—models. Using a sample of faces that are already constrained in attractive-
ness enables us to manipulate another source of variation in attractiveness, specifically
between-personvariability. As such, we can observe the effects of cosmetics on attractiveness
in a sample with a (hypothesised) lower effect of identity (differences between individuals)
than elsewhere.
The present study has several aims. First, we examine how cosmetics affect attractiveness
when cosmetics have been professionally-applied. We predict that cosmetics will have a nota-
bly larger effect size in this sample compared to the previous study examining this question
[15]. Second, we consider the effect size of cosmetics in sets of faces that are considered highly
attractive, where between-person variation (identity effect size) should be reduced. The rela-
tive effect size of cosmeticsmay therefore be increased, and may be more likely to overshadow
the smaller between-personvariation in attractiveness. Conversely, cosmetics may have less
of an effect in these samples as the women are already at the higher end of attractiveness with-
out cosmetics, leaving little room for judgements of attractiveness to increase when cosmetics
are applied. Finally, by using an identical design to previous research [15], we will compare
the findings obtained in these studies to those presented in previous research in order to build
a fuller picture of the relative importance of cosmetics and identity in attractiveness
perceptions.
Study 1
In the first study, we examine how cosmetics impact attractiveness when they are applied pro-
fessionally. To do this, we take advantage of an Internet-based sample to acquire images of
models whose cosmetics have been applied by high-profilemakeup artists. Compared to previ-
ous work examining this question [15], we predict that the effect size due to cosmetics should
be larger here. However, the effect size of identity may still overshadow it.
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Method
Participants. Ninety North American university students (ageM = 18.57 years, SD = 0.75,
41 men) participated in the main study for course credit. Due to a software error, age data was
not recorded for the first 50 participants, with the mean age being calculated from the remain-
ing participants. However, all participants were within the same demographic and age range. A
further 15 students (ageM = 19.93 years, SD = 1.16, three men) rated the quantity of cosmetics
worn by the models. Informed consent was obtained from all participants included in the
study.
Ethics Statement. Ethical approval for all studies was obtained from the Gettysburg Col-
lege institutional review board (IRB). All participants gave written informed consent before
beginning the study.
Stimuli. From the YouTube website, we collected images of White British women (n = 33,
age unknown but approximately 20–35 years), who acted as models while their cosmetics were
applied by high-profile professional makeup artists from the United Kingdom. Twenty-three
models were obtained from one artist’s channel (www.youtube.com/user/lisaeldridgedotcom)
with a further ten collected from another (www.youtube.com/user/ctilburymakeup).We uti-
lised all available videos at the time of writing that featured a model receiving a makeover
where they were shown before and after an application of cosmetics. In addition, we included
only videos where faces began free of cosmetics, and the artist had the intention of applying a
particular cosmetics look, rather than with the aim of hiding blemishes or skin conditions
(such as acne). Images were captured from video tutorials, which served to instruct viewers on
a number of popular cosmetics styles for a range of scenarios. Both authors classified the cos-
metics looks into categories using information provided by descriptions within the videos.
Three categories were apparent—an everyday, natural look (n = 7), a ‘going out’ look (n = 14),
and vintage or editorial looks based on cosmetics the makeup artist had applied during profes-
sional photo shoots in the past (n = 12). A third researcher, with extensive experience in this
field, arrived at these three categories independently, providing further confirmation.
We captured a high-resolution screenshot of each model at the end of each video, where
images of the models were presented before and after their application of cosmetics side-by-
side. Models had a neutral expression and looked directly into the camera for the comparison.
In addition, the two photographs were taken under the same lighting and camera conditions.
From each comparison screenshot, we cropped the ‘before’ and ‘after’ versions of each model
to produce two separate images. Final images were cropped just below the chin, at the hairline
(or mid-forehead based on the limitations of the original), and tight to the widest part of the
face (and so removing the ears). Given the variable nature of the images in terms of hairstyle,
we chose models whose hair did not occlude their faces, and we masked loose hair in the lower
portions of the images if it was not tied back. Images were resized to a height of 451 pixels.
Given copyright restrictions, we present the average of models without cosmetics, and sepa-
rately with cosmetics, in Fig 1 to illustrate. Averages were produced using JPsychomorph after
landmarks were applied to the facial features in each image [32].
Procedure. Participants rated the attractiveness of the models using custom PsychoPy
software [33]. Images were presented in a random order, and each participant rated each
model only once, in a randomly selected cosmetics condition (i.e., either with or without cos-
metics). This design was specifically chosen to prevent carryover effects between conditions
[15,29]. Participants rated the attractiveness of the models on a 1 (very unattractive) to 7 (very
attractive) scale, indicating their response via mouse click. Stimuli remained onscreen until a
judgement was made.
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A separate sample of participants judged the quantity of cosmetics worn by the models.
These participants saw the ‘without’ and ‘with cosmetics’ images onscreen next to each other,
and were asked ‘how much makeup has been applied to this face?’ Participants indicated their
responses via mouse click on a 1 (very light) to 7 (very heavy) scale. Trials were presented in a
random order. Though this is only a perceivedmeasure of quantity, rather than an actual quan-
tity of cosmetics, we believe it to be suitable as it is the perceived quantity that would affect the
perceptions of observers. Importantly, other studies have found general agreement in the quan-
tity of cosmetics applied by a professional makeup artist and the perceived amount of cosmet-
ics being worn [31].
Results
Each image was rated an average of 45 times (SD = 4.45). We examined agreement by calculat-
ing the pooled standard deviation for ratings in each cosmetics condition; without SDp = 1.34;
with cosmetics SDp = 1.44. Responses were given on a 7-point scale, so the generally low vari-
ability indicates good agreement in ratings [15,34]. To examine effects of observer sex on rat-
ings, the data were split by the sex of each observer before averaging. This resulted in four
scores for each model—one in each cosmetics condition, as rated by men and women.
We also calculated the average amount of perceived cosmetics applied (M = 4.96, SD = 1.09),
as judged by the separate sample of raters. These judgements of quantity were collected in order
to be able to control for the varying amounts of cosmetics worn by each model in our analyses.
However, this measure showed no relationship with the dependent variable (attractiveness) at
all levels of observer sex and cosmetics, all rs< .25, ps> .160. As such, there was no reason to
include quantity as a covariate, and we therefore analysed our results using a repeatedmeasures
ANOVA with model as the unit of analysis.
We focus here on the effect sizes of variables in order to estimate the real world effect of cos-
metics on attractiveness. In particular, we utilise eta squared (η2) as a measure of effect size,
which expresses how much each factor contributes to the total variance in attractiveness ratings
as an interpretable percentage value, rather than partial eta squared, which does not sum across
factors to one. We calculated η2 effect sizes for both main effects (Cosmetics,Observer Sex)
and the interaction by dividing the sums of squares (SS) attributable to each effect by the total
SS, calculated by summing the SS attributable to each effect and their respective errors. We also
Fig 1. The average model without (left) and with cosmetics (right). These averages are cropped mid-
forehead because several of the YouTube videos presented individuals in this way, resulting in insufficient
information above this point for generating averages.
doi:10.1371/journal.pone.0164218.g001
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gave special consideration to the variance attributable to differences between items. This varia-
tion is typically ignored in repeated measures analyses since it usually represents variation
between participants on the measured dependent variable, which is generally unimportant for
repeated measures designs (which instead focus on variationwithin participants). However, in
this case, it takes on a useful property. By using the images of the models as the unit of analysis,
the variation betweenmodels represents variation in attractiveness arising due to the fact that
models have different facial identities or appearances. We were therefore able to calculate an
effect size for this ‘identity’ measure. The full results of the ANOVA are reported in Table 1,
illustrating the effect sizes, their associated SS, and other statistics. It should be noted that there
is no error term for conducting an F test on differences betweenmodels, and as such, no F ratio
is calculated interactions with the Identity measure can be interpreted as an error term for that
variable [35].
Men assigned lower ratings of attractiveness (M = 3.74, 95% CI [3.47, 4.00]) than women
(M = 3.89, [3.66, 4.13]), a result consistent with previous literature [15,36,37] which we do not
pursue further here. Importantly, models were rated as more attractive with cosmetics
(M = 4.39, [4.11, 4.68]) than without (M = 3.23, [2.95, 3.51]). The Observer Sex x Cosmetics
interaction was driven by men rating faces without cosmetics as less attractive than women rat-
ing those same faces, t(32) = 4.32, p< .001, d = 0.75, but both sexes assigned similar ratings for
models with cosmetics, t(32) = 0.42, p = .676, d = 0.07, indicating a larger influence of cosmet-
ics on attractiveness for men. However, the effect size of this interaction was very small (η2 =
0.01), suggesting a relatively unimportant result.
Of more importance was the Cosmetics x Identity interaction (η2 = 0.14), which indicates
that the application of cosmetics altered the attractiveness of individual models differently. To
examine this further, we computed a difference score for each model between their attractive-
ness with and without cosmetics, as rated by men and women. This difference illustrates the
boost in attractiveness conferred by cosmetics, and we carried out a correlation between these
values and the attractiveness of the models without cosmetics. Ratings assigned by both
women and men showed a negative correlation between these values, r(31) = -.53, 95% CI
[-.73, -.23], p = .001, and r(31) = -.48, [-.71, -.16], p = .005, respectively, indicating that the
more attractive a model was, the less of an increase in attractiveness cosmetics conferred, a pat-
tern which did not change when combining ratings given by men and women, r(31) = -.46,
[-.69, -.14], p = .007 (see Fig 2).
Table 1 illustrates that the Identity effect size (η2 = 0.45) is 1.36 times larger than the effect
size attributed to Cosmetics (η2 = 0.33). The differences in attractiveness between individuals
explains more variance than an application of cosmetics, but the ratio of these effect sizes is
Table 1. Results of the analysis of variance from Study 1.
Source df SS η2 F p
Identity (I) 32 61.27 0.45
Observer Sex 1 0.85 0.01 10.03 .003
Observer Sex × I 32 2.70 0.02
Cosmetics 1 44.83 0.33 76.33 < .001
Cosmetics × I 32 18.79 0.14
Observer Sex × Cosmetics 1 1.29 0.01 8.17 .007
Observer Sex × Cosmetics × I 32 5.05 0.04
Total 131 134.78
Note. df = degrees of freedom, SS = sums of squares.
doi:10.1371/journal.pone.0164218.t001
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much smaller than in previous accounts [15]. This suggests that a professional application of
cosmetics (in comparison with self-application) is capable of producing a larger effect on
attractiveness perceptions, although this remains smaller than the effect due to identity differ-
ences betweenwomen.
We conducted a final analysis to examine whether the cosmetics ‘look’ ascribed by the artist
affected perceptions of attractiveness differently for men and women. The above analysis was
repeated, but with the addition of ‘look’ as a source of variation betweenmodels. The three-
way mixed model ANOVA revealed no significantmain effects of cosmetics look or interac-
tions with this factor, all Fs< 1.18, ps> .320. However, it is worth noting that the ‘cosmetics
look’ variable had low power (ranging from .076 to .242 across main effects and interactions),
so further study is required to investigate the role of cosmetics look in perceived attractiveness.
Study 2
The models used in Study 1 were women who had agreed to participate for the purposes of
demonstration in a makeup tutorial. We have shown that the effect of cosmetics, when profes-
sionally-applied, results in a larger effect size compared with previous research [15]. Next, we
investigate how cosmetics alter the attractiveness of a sample of women who are generally
regarded as very attractive and earn a living based on their appearance—supermodels.We
examine how much variation in attractiveness can be explained by cosmetics, and compare it
with the effect size of identity, the differences in attractiveness between supermodels.Here, the
effect size of identity should be smaller, given the potentially homogenous nature of the
women in terms of attractiveness. How much of a benefit do cosmetics confer to highly attrac-
tive women, and in turn, do cosmetics overcome the differences in attractiveness between
individuals?
Method
Participants. One hundred new participants completed the study for course credit (age
M = 19.28 years, SD = 1.46, 46 men), 14 of which were students at a Scottish university (age
Fig 2. An illustration of the average attractiveness (combining ratings made by men and women) of
each model, both without cosmetics and with cosmetics. Models are ordered in terms of increasing
attractiveness without cosmetics. An upward pointing arrow indicates an increase in attractiveness with
cosmetics, while a downward arrow indicates a decrease.
doi:10.1371/journal.pone.0164218.g002
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M = 19.28 years, SD = 1.68, one man), while the rest were students at a North American univer-
sity (ageM = 19.28 years, SD = 1.05, 45 men). A further sample of 14 North American students
from the same university (ageM = 20.50 years, SD = 1.28, 2 men) rated the quantity of cosmet-
ics worn by the models.
The removal of the 14 participants from the Scottish university (who live in the UK rather
than the US) did not change the pattern of results describedbelow, aside from producing a sig-
nificant main effect of Observer Sex, F(1, 44) = 18.64, p< .001, η2 = .02. As in Study 1, men
provided lower ratings of attractiveness (M = 4.07, [3.91, 4.23]) than women (M = 4.32, [4.12,
4.53]). However, as this is a well-demonstrated effect and did not alter the presence of the inter-
action between cosmetics and observer sex, we include these extra participants for the addi-
tional validity they confer.
Ethics Statement. Ethical approval for all studies was obtained from the Gettysburg Col-
lege institutional review board (IRB). All participants gave written informed consent before
beginning the study. The Ethical Governance and Approval System at the University of Aber-
deen granted approval for the study conducted there. Again, all participants gave written
informed consent before beginning the study.
Stimuli. We collected images (n = 45) of supermodels without their makeup from the
Internet. These images were casting photographs for Louis Vuitton’s Fall-Winter 2010 runway
show. All pictures were taken with the models looking directly into the camera, with a neutral
expression. We then collected images of the same women wearing cosmetics from professional
photo shoots, and selected images where they had a neutral expression and were looking
directly into the camera in order to match the casting photographs as closely as possible. How-
ever, these cosmetics photos were considerably less constrained in that the lighting varied
between images, as did the amount of time between the two photos for each model. Therefore,
while every care was taken to ensure similarity between these images and those of Study 1, we
note that such limitations mean that any conclusions drawn from this study are necessarily
more tentative.
Final images were cropped as in Study 1 to just below the chin, at the hairline, and tight to
the widest part of the face (and so removing the ears). Hair was masked at the bottom of the
images as before, and images were resized to a height of 250 pixels. Given copyright restric-
tions, we present the average of supermodels without cosmetics, and separately with cosmetics,
in Fig 3 to illustrate.
Procedure. We used the same procedure as in Study 1. However, given that the photo-
graphs were of supermodels, there was a chance they would be recognised by observers.As
such, we added a ‘recognise’ option onscreen where participants could indicate their recogni-
tion of the model rather than providing a rating of attractiveness. Familiarity with the models
may result in unwanted influences on ratings. Across all images, an average of 4.95 trials were
skipped (SD = 2.97). Ratings of attractiveness were therefore only collected for models that
were not recognised by the raters.
Results. Each image received an average of 50 ratings (SD = 4.68). Agreement was calcu-
lated as before, using a pooled standard deviation for ratings within each cosmetics condition,
and showed generally higher levels (lower variation) than Study 1; without cosmetics SDp =
1.11; with cosmetics SDp = 1.32.We split the data by the sex of the observer as before, and com-
puted the average rating for each model in both cosmetics conditions as assigned by men and
women.
We then averaged the ratings of quantity assigned by the separate sample of raters
(M = 4.29, SD = 1.17) for use as a covariate in subsequent analyses. However, as in Study 1, the
quantity measure showed no relationship with the dependent variable at any levels of each
independent variable, all rs< .11, ps> .476. As such, analyses were carried out without
Facial Cosmetics and Attractiveness
PLOS ONE | DOI:10.1371/journal.pone.0164218 October 11, 2016 8 / 17
inclusion of this covariate using repeated measures ANOVA, the results of which are summa-
rised in Table 2. We also compared the perceived quantity ratings of the faces in Study 1 to the
faces here, finding that the sample of supermodels (M = 4.29, [3.95, 4.63]) were perceived as
wearing less cosmetics than the YouTube models (M = 4.96, [4.57, 5.36]), t(76) = 2.56, p = .012,
d = 0.59.
As before, models were rated as more attractive with cosmetics (M = 4.53, [4.28, 4.77]) than
without (M = 3.67, [3.49, 3.85]). The Observer Sex x Cosmetics interaction was again driven by
men rating faces without cosmetics as less attractive than women rating those same faces,
t(44) = 4.65, p< .001, d = 0.69, with both sexes perceiving the models as similarly attractive
with cosmetics, t(44) = 1.37, p = .176, d = 0.21. However, as before, the effect size of this inter-
action was small (η2 = 0.01).
The effect size of the Cosmetics x Identity interaction (η2 = 0.23) was almost as large as the
effect of cosmetics itself (η2 = 0.25), indicating the application of cosmetics affected the attrac-
tiveness of the supermodels differently. As before, we computed a difference score (for men
and women’s ratings separately) between cosmetics conditions, and correlated this score with
Table 2. Results of the analysis of variance from Study 2.
Source df SS η2 F p
Identity (I) 44 58.08 0.43
Observer Sex 1 0.37 0.00 2.79 .102
Observer Sex × I 44 5.85 0.04
Cosmetics 1 33.35 0.25 47.89 < .001
Cosmetics × I 44 30.64 0.23
Observer Sex × Cosmetics 1 1.73 0.01 20.66 < .001
Observer Sex × Cosmetics × I 44 3.68 0.03
Total 179 133.70
There is no error term for conducting an F test on differences between models, and as such, no ratio is calculated. df = degrees of freedom, SS = sums of
squares. Interactions with the Identity measure can be interpreted as an error term for that variable [35].
doi:10.1371/journal.pone.0164218.t002
Fig 3. The average supermodel without (left) and with cosmetics (right).
doi:10.1371/journal.pone.0164218.g003
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the attractiveness of the supermodels without cosmetics. Again, there was a negative correla-
tion between the boost in attractiveness with cosmetics and the attractiveness of the models
without cosmetics, for both women r(43) = -.40, [-.62, -.12], p = .006, and men r(43) = -.42,
[-.64, -.14], p = .004, as well as when ratings given by both sexes were combined, r(43) = -.40,
[-.62, -.12], p = .004. As before, this indicates that the more attractive the supermodel is per-
ceived to be, the less of a boost in attractiveness cosmetics confer. This is illustrated in Fig 4.
The effect size of Identity (η2 = 0.43), due to differences in attractiveness between super-
models, was 1.72 times greater than that of cosmetics (η2 = 0.25), a ratio slightly larger than
that observed in Study 1. Differences in attractiveness between individuals explainedmore var-
iance than cosmetics, even among a sample of women regarded as highly attractive. The effect
size of Cosmetics in this study was smaller than that found in Study 1, suggesting that cosmet-
ics may produce a smaller increase in attractiveness for women who are already at the top end
of the attractiveness scale, although the mean ratings for faces do not suggest a ceiling effect.
It is also worth noting that the effect size of Identity in this study was very close to the value
reported in Study 1, which goes against our prediction that a sample of supermodels should
have smaller between-personvariability in attractiveness. However, this value is still notably
smaller than the variation between individuals in a sample of university students [15], support-
ing our prediction of reduced between-personvariability.
CombinedAnalyses. We have shown that professionally-applied cosmetics increase the
attractiveness of both models and supermodels, with generally larger effect sizes than have
been observed elsewhere [15]. Here, we combine the data from Study 1 with the data reported
in previous work that provided an estimate of the effect size of cosmetics when self-applied to a
student population [15]. This will allow a comparison of both model sets without and with cos-
metics, and an overall comparison of the effect size of cosmetics and identity in a pooled setting
of cosmetics use.We included only the models from Study 1 as these images were captured
under more controlled conditions, similar to the images used in the previous work. In the ini-
tial study [15], there were 44 self-reportedWhite women acting as models (ageM = 21.18,
SD = 1.94). Models applied their own cosmetics from a range of provided products, and were
rated using the same procedure used here. See [15] for full details.
Fig 4. An illustration of the average attractiveness (combining ratings made by men and women) of
each model, both without cosmetics and with cosmetics. Models are ordered in terms of increasing
attractiveness without cosmetics. An upward pointing arrow indicates an increase in attractiveness with
cosmetics, while a downward arrow indicates a decrease.
doi:10.1371/journal.pone.0164218.g004
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To conduct this analysis, we employed a three-way mixed ANOVA: Set (Students, You-
Tube) × Cosmetics (With, Without) × Observer Sex (Female, Male). Set represented a
between-subjects factor, while the remaining factors were both within-subjects.As before, the
model was the unit of analysis. Since a factorial ANOVA produces several statistical tests, we
focus on the theoretically important outcomes. In this case, an interaction between Set and
Cosmetics indicates that an application of cosmetics affects the model sets differently. We
would predict models that received an application of professional cosmetics would appear
more attractive.
As observed across the original data [15] and the two studies presented here, there was a
main effect of Observer Sex, F(1, 75) = 122.45, p< .001, η2 = .04, following the usual pattern of
men (M = 3.21, [3.05 3.37]) assigning lower ratings than women (M = 3.61, [3.44, 3.78]). Mod-
els also received higher ratings of attractiveness when viewedwith cosmetics (M = 3.76, [3.58,
3.95]) compared to when they were viewedwithout (M = 3.05, [2.88, 3.23]), F(1, 75) = 97.35,
p< .001, η2 = .12. Models from the YouTube set were also rated as more attractive (M = 3.82,
[3.57, 4.06]) than those in the student set (M = 3.00, [2.79, 3.21]), F(1, 75) = 24.95, p< .001,
η2 = .16.
The predicted interaction between Set and Cosmeticswas present, F(1, 75) = 40.59, p< .001,
η2 = .05. Bonferroni adjusted post-hoc tests revealed that without cosmetics, the YouTube mod-
els (M = 3.23, [2.97, 3.49]) were rated as slightly more attractive than models from the student
set (M = 2.87, [2.65, 3.09]), p = .041, d = 0.24. However, with cosmetics, YouTube models
(M = 4.39, [4.12, 4.67]) received significantly higher ratings of attractiveness than the student
models (M = 3.12, [2.88, 3.37]), p< .001, d = 0.79, indicating a larger change in attractiveness
with professionally-applied cosmetics than with self-applied cosmetics.
We can also draw comparisons between the sizes of our effects across all three studies (the
two presented here and the student set).While η2 is ideal for comparing effect sizes within a
study (the total always sums to 100%), comparison between studies is generally not recom-
mended because the total variability depends on the study design and the number of indepen-
dent variables [38]. However, the two studies reported here, as well as earlier data [15], use
identical study designs, and the total variability is very similar in all cases (Study 1 SS total =
134.76, Study 2 SS total = 133.70, [15] SS total = 129.23). The main differences were the models
used and the type of cosmetics applied. As such, we can justifiably make some comparisons
between the effect sizes of cosmetics and identity across these studies.
While the effect size due to identity was similar in Studies 1 and 2 (η2 = .45 and η2 = .43,
respectively), the earlier study using students showed a much larger effect (η2 = .69). The effect
size of cosmetics in Studies 1 and 2 (η2 = .33 and η2 = .25, respectively), in contrast, were much
larger than in the student study (η2 = .02). Therefore, while variation in attractiveness between
individuals was somewhat greater among a sample of university students as compared to mod-
els and supermodels (as we would expect), the effect size of professionally-applied cosmetics
was much larger than self-applied cosmetics. It is also important to note that the effect sizes
obtained for the data in Study 2 are to be interpreted cautiously, given the more unconstrained
nature of the images.
General Discussion
Across several studies, we find that using cosmetics increases perceptions of attractiveness
compared to no cosmetics, with several novel findings and caveats. First, we show that the
effect size of cosmetics on attractiveness is large when those cosmetics have been profes-
sionally-applied, though the effect of identity is still greater. However, the difference between
identity and cosmetics effects is much smaller than in a student sample of faces with self-
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applied cosmetics [15]. Second, we show that in a sample of supermodels with a smaller, more
constrained effect size of identity (i.e., reduced between-personvariance in attractiveness),
identity is still more important than cosmetics, though the effect size of cosmetics is still larger
than in previous cases. In both cases, but particularly the set of supermodels, we found evidence
of an interaction between facial identity and cosmetics, indicating a differential effect of cos-
metics on attractiveness. Further analysis revealed that the more attractive a face was without
cosmetics, the less of an increase in attractiveness cosmetics conferred.
Across all studies, we observed that the effect of facial identity was larger than the effect of
cosmetics. This finding extends previous research demonstrating that between-personvaria-
tion is consistently larger than within-personmanipulations of attractiveness [15,29]. Interest-
ingly, the ratio between the effect sizes of identity and cosmetics in these studies (i.e., how
much more variation identity explained than cosmetics in attractiveness judgements) is smaller
than the comparison observedwith emotional expression [29], suggesting that professionally-a
—pplied cosmeticsmight be more effective at modulating attractiveness perceptions than facial
expression, at least in female faces. Additionally, the finding that identity might be more
important than within-person variation should perhaps be interpreted with caution. We refer
to ‘identity’ in the current paper but use single, passport-style images of each model. However,
individuals appear differently across different photographs, and this within-person variation in
appearance has also been shown to affect perceived attractiveness [39].
A surprising source of variance in both studies was the interaction between identity and cos-
metics. This finding, indicating that cosmetics affected different faces differently, was analysed
further to reveal that the more attractive a face was initially, the less of an increase in attractive-
ness cosmetics conferred.While this is an intuitive finding, it has not been demonstrated
before, and was particularly pronounced in the set of supermodels where the effect size of the
interaction was almost as large as that of cosmetics itself. Cosmetics confer attractive patterns
of colouration to faces, enhancing sex typical features in skin reflectance [18,20], as well as
smoothing skin homogeneity and colour distribution [22,24,40]. Female faces that are consid-
ered attractive tend to have lighter skin, darker eyes, and redder lips than the average female
face [41], which are all correlates of attractiveness [20,21], and in a recent study, are coloura-
tions that are conferred to faces by cosmetics [18]. It may be that the more attractive faces (i.e.,
of supermodels) already possess the most attractive features that cosmetics can alter, and so
there is little change in attractiveness after an application. That less attractive faces receive
more of an increase from cosmetics also has practical implications. By definition, the majority
of women will lie around average attractiveness, and so a significant number of women could
receive a boost in attractiveness from cosmetics.
We also found that the perceived quantity of cosmetics applied to faces played almost no
role in the perceived attractiveness of faces with cosmetics. Recent evidence has shown that
faces with lighter makeup are perceived as more attractive than faces with heavier makeup
[42], which is at odds with our findings here. However, that study used different models for
each cosmetics condition, conflating sources of cosmetics and identity variance, as well as
using digitally applied cosmetics.While observers seem to find lighter cosmetics optimally
attractive when given the choice to vary the quantity [16], no study as of yet has systematically
shown that lighter cosmetics are optimally attractive for a given face. Our measurements here,
as well as previous data [15], seem to suggest quantity does not play a large role in perceptions
of attractiveness with cosmetics.
Combining image sets from previous research [15] with the findings from Study 1 revealed
that, while the models from Study 1 were slightly more attractive than the models from the pre-
vious study, they were rated as significantlymore attractive with cosmetics. After considering
the similarity of designs and total variability across all studies (both here and in [15]), we
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compared the effect sizes of identity and cosmetics directly. Variability due to attractiveness
between individuals (identity) was smaller among models and supermodels compared to uni-
versity students, as predicted, but the effect size of cosmetics was noticeably larger for profes-
sionally-applied cosmetics. However, it is important to note that the sample sizes of models
differed, and larger sample sizes might also result in greater between-personvariability.
These findings have relevance for investigating the effects of cosmetics on social percep-
tions. There now exist estimates of the effect size of cosmetics when they are self-applied [15],
and when they are applied professionally. In previous work [15], cosmetics explained just 2%
of the variation in attractiveness, while the finding from a sample of models showed cosmetics
explained 33% of the variation in attractiveness. This study demonstrated larger effect sizes of
cosmetics when directly compared to previous research [15], though the studies used different
sets of faces, and it is important to note that any effect size estimate calculated is ultimately
based on the context of the research, and should be interpreted within this context [43]. How-
ever, the variances in the current and previous research are very similar, and the design of the
studies is identical, meaning direct comparisons are valid and appropriate.
The literature examining the effect of cosmetics on social perceptions has, for the most part,
usedmodels with professionally-applied cosmetics in laboratory studies [9,10,17,30,31] as well
as field experiments [12,13,44,45].With our comparison of the effect size of cosmetics under
both self-applied and professionally—aaaapplied conditions, it seems possible that some of the
effects of cosmetics observed in the literature may be inflated. Further, women report higher
self-confidence and engage in more social activities after a professional makeover [46] and this
increase in self-confidencemay translate into slight expression or postural differences in
images, which could represent an additional within-person boost in attractiveness due to
cosmetics.
There are some caveats to the study. Images were obtained from various Internet sources,
and so were not as constrained in lighting or emotional expression as previous research [15].
Study 1 suffered less from this potential issue as images were collected from the same photo-
graphic session. As the images of supermodels with cosmetics were obtained from different
sources, while the images of those women without cosmetics were obtained from the same
source, the magnitude of the interaction between identity and cosmetics should be interpreted
with caution. However, given its presence in Study 1 with more controlled stimuli, we think it
safe to conclude that cosmetics affect more attractive individuals to a lesser extent than others.
Furthermore, that such an effect was obtained in Study 2 with more variable photographs
could be considered strong evidence. Since the images were more variable and cosmetics were
confounded with variations in lighting (both considered noise in the current study), it seems
likely an effect would be obtained under stricter conditions.
There now exists convincing evidence that alterations to within-person facial appearance
via cosmetics, whether self-applied or professionally-applied, do not overcome between-person
variability in attractiveness due to simple identity. Facial attractiveness is, to an extent, more
about what you have, rather than what you do with it. However, we have uncovered here inter-
esting caveats to this overarching and consistent finding. An increased skill level in applying
cosmetics seems to offer a larger increase in attractiveness than self-applied cosmetics does—
larger effects were clear when a professional makeup artist applied cosmetics. Furthermore, we
have shown cosmetics affect faces of varying levels of attractiveness differently, particularly
within a sample of faces with lower variation in attractiveness between individuals.More
attractive individuals simply have less to gain from using cosmetics. These findings have theo-
retical implications for attractiveness research. Cosmetics is perhaps the most common form of
modification of facial appearance, and we have shown that the currently reported literature,
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with its reliance on professionally-applied cosmetics, highlights an effect that does not seem
achievable through everyday use.
How cosmetics affect attractiveness is a growing literature, and many studies use profes-
sionally-applied cosmetics as a means to examine this change. We have shown that profes-
sionally-applied cosmetics seem to explain a larger proportion of variation in attractiveness
judgements than self-applied cosmetics, a category which the vast majority of cosmetics users
fall under. This could suggest an inflation of the effect of cosmetics in the current literature,
with cosmetics increasing attractiveness beyond what is achievable through everydaymeans.
Additionally, we have illustrated that cosmetics affect women differently—more attractive
women, particularly supermodels, gain less of a boost in attractiveness from cosmetics than do
less attractive women. Importantly, the effect size of identity, or between-personvariance in
attractiveness, was larger than the effect of cosmetics in both studies. We conclude that, when
it comes to cosmetics, individual differences in facial appearance are ultimately more impor-
tant than even a professional application of cosmetics.
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